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«a«V^ tifl^l TfliL ^ ^P-s]^ ^7l^££7> RC ^_z])o] (delay)* #°l^=r 

^flSS ol^.£^7 oicf. ^Bjfe tfVS^HH °l-§-^31 7^ S.^ *1|£>IM 

^7ll^7> H^I^eK transistor) ^ ^<yo] ^t}. ^ o. B ^ 

^l^Ei <&s€ 71^(10) $H ^ ^olol^( m etal wiring)^: ^<8*Rr , 

Ru/RU x 0 y /Ru^ 2|fAi ol^-^^l^r ^ ^ (copper diffusion barrier)-^ ^lS^-nf. 

nH*H, <£tf eflo]c>l( un der layer)^ ^ 7l*l ( leakage) 7} f #<H 
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^ m± ^ *\)^ H o v ^ {METHOD FOR MANUFACTURING COPPER DIFFUSION BARRIER} 

la tfl*l £ ld^r £ ^B] SKI *flS «o V ^^ U ^*H1» ^^fS 

10 : 7l^r 12 : aJ<g*fl 

14, 18 : Ru 16 : ^s}-^- 

20 : ^ 

A oMl*l -£^1 

<6> ^ JH+ ^ (copper diffusion barrier) *\)2i ^*\) ^rtr ^-^1, 

7l# ^ofl nflig- £4ol^^ ( m etal wiring)^ ^S^r ^*cH , ^ ^-^-gr z\]2z?>} 

<7> o^av^ 0.5. «V£*fl Hfl-^i 7fl^ ^ ^el^ ^7l^i££7> rc ^efloKdelay)!- 

^•^st- ^5-51 ^l-g-sl^l sa^r. ^v*. *>5L^HH ol-g-^lZL 5^ 7^ 2.^- *H3L*1M 

^>31^7> ^o> H^^l^EKtransistor) 7i*r*l7l^ ^ #<&o] , ^-^^ 

^-a>^- <^^^>ji^ 7 }7] ^ *&x]^o] <£^-5]o] a\^)ji oicf. Str, -IL^sH 
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*\ 2l^l(pitch)7l- #<H#^s. *W Dfl^r e^ ^H^ el 

( leakage)!- ^sflo) 

<8> -a- a^-g- ##tr «fl^*>7l ##3: B^l^i ^o] <£jl^ 7l 

Jfr iflofl nfll- Sl-oH^^- ^*8*>fe ^ofl ^ol^-l, Ru/RU x 0 y /Ru5l ^#^5. ol -Lo]^^ ^ 

^ £ 3-8-1 

<9> o^}, ^Jf£ 51^1- 4^ ^*H1» ^Hl*l 

<io> 5L la ^9*1 £ ld^r l^^l i4€r ^e) ^ <^ ^aHU- ^-^s 

<n> ^7-1, £ lasq- £o) H^^liBi ^-^ol <£jg.s} 7l^r(10) $H ^ ^l^^l- 

<r«8*H=- ^*cH 91°]*], 7l^-( 10)^1 S.t&°\} ^^^1(12)1- ^^JlS 

Ru(14)l- i^E^ (sputtering) ^ iE^b CVD (Chemical Vapor Deposition) ^>-g-*f°i 1000 

A ^^*Vr4. 

<i2> 5. lb^r N20 SE^ 025. S^-i- #e}snl-(piasma) *iel^-oc| R Ux Cy# e?J°-5 ^ 

^-5rBV(16)^- ^^tr^. 
<13> i i c fil- ^-ol Ru(18)l- i^E-i^ ^ SE^ CVD ^ *>-§-*H 1000 A o)t}2] ^ 

<14> £ ldfif ^o] ^S^^l ^e)(20)# ^(deposit ion) tr^f. 
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<15> • -tf^tr Ru02^ ^VSfl-ol^nV 3E.^o] Pt4 ^Ml PZT, BST *r°l ?lH(high k) 

^7fliLS ^ -##tr Ru x 0 y # e^S. sj-^r ^bV(16)^ ^3 

(20H1 — ^ tifl ^ ^(stuffing barrier) "3^8: Ru^ ^e)^ Afla&Nli *HeM 

(sacrificial barrier) tr^K 

<16> 0]^]^ ^^f}- W>S>|- ^-ol ( M. igj-i^ E^^s) 7l^r(10) *\)lt 

<%o)o]e$±. ^*8<5}^ ^ofl $Xo]^ t R u /RU x 0 y /Ru£] <>l^*l^r ^ 

S*Vcf. ttfer^i, ^el2] ^ efl °H (under layer )^ el?l*]7 r ^^^cf. 
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l] 

aJS^l Ru« *g#*>fe all 2 #711; 
AV^nv-g. *g#^ 4 3 #741; 

#5.^°11 Ru* ^#3^ *ll 4 #7}1; 5J 

^SL^ofl ^el* <8#*Hr all 5 #7fl» i#*Kr ^ ^ *flS «<HJ. 

2] 

all l iHl SZ<H^, ^71 71^ 3* ^^iisfe ^ sH> ^ ails 

[$^* 3] 

all 1 %H1 &<>H, A oM *fl 2 #>H^ Ru# ^Bl^J ^ CVD ^ A]--g-«H 100OA 

O]^ -TllS. tg#^ ^ ^ 75112: 

4] 

all 1 % Vc Hl Si^'H, ^"71 *fl 3 #7flif N20 5£^r 025. #^ D > Ru x O y * 

#71 #3K*"i- <8#*Kr ^e] alls « 0 ^. 



12-7 



.^0 



102D020086358 2003/11/18 
5] 

A 1 %H] $1°]*], A oM 4 ^Tjl^ #7] Rul- ^ CVD ^l~g-*H 

1000A o]*>^ fg^tfcz ji-^o^Hr ^ SHl> ^ ^lS H o V ^. 
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